14 Hypericum perforatum is a widely known medicinal herb used mostly as a remedy for depression 15 because of its abundant secondary metabolites. Quantitative real-time PCR (qRT-PCR) is an 16 optimized method for the efficient and reliable quantification of gene expression studies. In general, 17 reference genes are used in qRT-PCR analysis because of their known or suspected housekeeping 18 roles. However, their expression level cannot be assumed to remain stable under all possible 19 experimental conditions. Thus, the identification of high quality reference genes is very necessary for 20 the interpretation of qRT-PCR data. In this study, we investigated the expression of fourteen 21 candidate genes, including nine housekeeping genes and five potential candidate genes. Additionally, 22 the HpHYP1 gene, belonging to the PR-10 family associated with stress control, was used for 23 validation of the candidate reference genes. Three programs were applied to evaluate the gene 24 expression stability across four different plant tissues, three developmental stages and a set of abiotic 25 stress and hormonal treatments. The candidate genes showed a wide range of Ct values in all 26 samples, indicating that they are differentially expressed. Integrating all of the algorithms and 27 evaluations, ACT2 and TUB-β were the most stable combination overall and for different 28 developmental stages samples. Moreover, ACT2 and EF1-α were considered to be the two most 29 applicable reference genes for different tissues and for stress samples. Majority of the conventional 30 housekeeping genes exhibited better than the potential reference genes. The obtained results will 31 contribute to improving credibility of standardization and quantification of transcription levels in 32 future expression research of H. perforatum.
Introduction
138 The expression stability of the genes was analysed with three different Visual Basic applets, GeNorm 139 [30, 38] , NormFinder [39, 40] and BestKeeper [41, 42] . GeNorm derives a stability measure (M-140 value), via a stepwise exclusion of the least stable gene, and creates a stability ranking [43] . Genes 141 with M < 1.5 are generally considered stable reference genes [44, 45] . This measure is based on the 142 principle that the expression ratio of two ideal control genes should be identical in all samples; thus 143 genes with the lowest M-value are the most stably expressed [46] . NormFinder uses an ANOVA-144 based model to estimate intra-and inter-group variation within tissues or treatments ("groups" in 145 NormFinder terminology) to assess the expression stability [47] . For GeNorm and NormFinder, the 146 raw Ct values needed to be converted to relative quantities (Q) by the formula , in which Q = 2 -∆Ct ∆
147
[48]. In BestKeeper, the coefficient of variance Ct = each average Ct value -mimimum Ct value 148 (CV) and the standard deviation (SD) were caculated by the Ct values, with the lower CV and SD 149 indicating higher stability [49] . All other statistical analyses were calculated by GraphPad Prism 6.0 150 [50] , and the level of statistical significance was assessed using * P < 0.05, * * P < 0.01, and * * * P < 151 0.001. 165 bp (TUB-β). Furthermore, primer specificities were detected by melting curves (Fig 1) 
